For light microscopy, a cleaned sample is first mounted on a cover slip, rather than directly on a microscope slide, to decrease waste. The cover slip is then mounted permanently on a microscope slide with a medium of high refractive index. Cleaned samples may also be mounted on coated grids for transmission electron microscopy or stubs for scanning electron microscopy.
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For many years diatom structures of increasing fineness have been used to test the resolving power of light microscope objectives. They were first used for the same purpose in transmission electron microscopes in the 1930's. Diatomists realized this new tool could aid their study with its greater resolving power, magnification, depth of focus, and contrast, thus making much more information on the structure of the diatom cell wall available.
DIATOM MORPHOLOGY
Various morphological characters have been used for the classification of diatoms, such as the shape and number of chromatophores and the shape and type of colony formation. Chromatophores lose their shape after a period in storage, and colonies break up. Because most taxonomic studies of diatoms are performed on preserved material, these characters do not suffice for proper identifi- cation. Diatomists realized that they must base relationships upon the silica frustule. Subsequent investigations have done little to change this opinion.
There are patterns over the greater part of the diatom frustule which originate in differences of silicification resulting in perforations, weakly silicifed areas, and heavily silicified areas called ribs. Complicated silicified structures and pores (slit-shaped, circular, or oval) contribute to the ornamentation of the frustule. Morphological characters used for classification include: valve outline, the presence or absence of a raphe or pseudoraphe and its location, setae, horns, apiculi, mucous pores, and arrangement of the various processes and of valve areolae and ribs.
In some genera (e.g. Dactyliosolen, Grammatophora, Rhabdonema, Striatella) the girdle with its numerous intercalary bands is the taxonomically important part of the frustule. In most genera (e.g. Coscinodiscus, Thalassiosira, Navicula, Nitzschia) valve processes and the valve structure (the pattern formed by the gradation of silicification) are more important than the girdle bands.
The raphe, pseudoraphe, areolae, ribs, and valve processes cannot be observed with sufficient accuracy in entire frustules in water mounts. The refractive index of the silica wall is similar to that of water; there is too little contrast between the diatom and its surrounding medium for perception of details of structure. Moreover, the cell contents complicate the image of the valve and its processes (Figure 1 
PREPARATION FOR THE TRANSMISSION ELECTRON MICROSCOPE
For examination in the transmission electron microscope (TEM) also, the diatom frustules must be free of organic material, and the same methods may be used as for light microscope studies. For examination in the TEM, the cleaned diatom sample is transferred to a small grid covered with a supporting filmusually Forvar film.
PREPARATION FOR THE SCANNING ELECTRON MICROSCOPE
When the scanning electron microscope (SEM) was introduced to diatomists in the 1960's, promising possibilities were offered for still more detailed knowledge of the diatom frustule. The SEM gives a three dimensional picture ( Figure  3 ) which formerly had been attained only by means of pairs of stereopictures from the TEM. For examining in the SEM, the cleaned diatom sample is mounted as for examination in the TEM or on a small piece of cover slip. Then the grid or cover slip is cemented to a metal stub by colloidal silver. The cleaned diatom sample may also be mounted directly on the metal stub and dried of the distilled water or alcohol in which it was stored. The mounted sample is then coated with gold-palladium to obtain maximal resolution. 
